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ABSTRACT

CCN networking is one of the future internet. With the rapid development of network platforms emerged a
wide range of services through a virtual network environment. The performance of CCN in the high bandwidth
delay is important to provide various services between nations. We can check the high bandwidth delay product
in federation. Federation between the nations has the advantage of being effective to do a various services for
the users, and the remote heterogeneous physical hardware engine supports various environments. Data
transmission delay can be occur in long distance network even though the network is federated network. In this
paper, we propose CCN-Helper protocol for data transmission delay in ling distance networks. We connect from

KREONET in Korea to iLab.t in Belgique in order to test CCNx over heterogeneous federated environment.
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Delivery Network), NDN(Named Data Network)s
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Fig. 1. In case CCN nodes receive Data packet
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T2l 2. CCN3} CCN-Helper 9] B]aL
Fig. 2. Comparison between CCN and CCN-Helper

E A=A dolHE vrelA] akste] Asghe s
n2 =9} nle] 9] AZE ks A= dlelee] 2
715 WA F8AF e nlelxe] MR St
A]ZIe}. CCN-Helperoll4] Interest 7S th3 CCN
FEdA HEE H-foll CCN2| BHREg)| 283 7
Wl g2 AEsA|w, A4} Interest HH S ol
2 3lar 84 Fzle] Eo]2 Face® Data HH &
A5 wof] 7] W2 I Face2RF A$3H
o} Wk dg o A2l ASEe] g ke AY
o] whAsle FRlelehi A|<&AQl HFl A A
of dlole] HF A|d-2> Brigsict. webA] A=
CCN-Helper Z2EZo4= AAAR= dlole] A&
25 ] A=z A7 I Z ol FEEH =
3 974% EE Face® Data F|7-& A3} o] A
= 7S R 42 T CCNX==5= prefix ©]
E23} chunk A|FAZS Q13 Fof] €S9 capacity S
gholghe}. prefix o]&°| Zgk= chunk A2} oh
2A =¥ Ccs 4 glghth Wk CSell wH
o+ F7ke] 9lo PIT ©lo] &2 Interest 7S vt
gl 9 ARE AZls Al spA|RE CSell o
F7ro] gtk Data HH& AA3FA] a1 51 CCN
XE=2 Data HH-& L3 $of FIB Hlo]E2] 9]
9 ARE AL mEddlA €S| o ke S
ofle}. A =i vhg Chunk AlR2~YE] &l
CCN=E9} o175 Face 2+ Data A& 431
¥e=t) 7| EA 0 7 CCNS Data A& A5 ¢
g} Interest F|FS A153t w] BR ey~ vRo g
A "k o] ©fmli= CON®| 7} ==9] PIT H|
o] &l = Interest Z}Zlol| TH} reverse path 7} &3}

1950

T2 3. Interest 3|7 HEKIE
Fig. 3. Human readable Interest prefix component
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Algorithm 1 Onlncominglnterest
Ensure: incoming packet is not dummy packet
I if prefix name and chunk sequence exist in PIT then
2 if _h marker exist in Name component then
except Interest packet
end if
- end if
- insert Interest packet information into the OutRecord in
PIT table
{save prefix name and chunk sequence of Interest packet)
7. if Data packet is in CS Table then
8 send Data packet to all linked face of FIB table with
amount of total chunk count / linked hop count
9: else
10:  for linked face in the list do
11 send Interest packet to all linked face in FIB table
122 end for
13: end if

N

Algorithm 2 OnlncomingData
Ensure: incoming packet is not dummy packet
I: check PIT matchiprefix name, chunk sequence)
2 if prefix name and chunk sequence exist in PIT then
3. except Data packet
4: else
5. if CS capacity is available then
6 insert Data packet to CS -> send Data packet refer
to the reverse path of PIT table and all linked face
in FIB
7. else
8 send Data packet to the neighbor CCN node and send
Interest packet{with _h marker) to forwarding path
refer to FIB table
9:  end if
10: end if

A 84 ApollA] AL} nkek CSeof| off- 85ko] ¢l
om 4 CONX==ol|7] Data HzlS <3l FIB
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ey
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28] ZF ' o] vk 7F xrro £ r]dEe
£ Ops & tHEe]e} nf-E Fof glown] 7} o
A & tdERE AH<o| 758lth 13, 43 Emulab

Al - S =43 3 Aolok 29 ARl
Boss¢} OpsAlHi7} glew zb A¥r-t= Home
directory”} 5=l Slck
ProtoGENI®|| 23] &% SFA°| FHiEWEE=
CH(Clearing House), AM(Aggregate Manager),
SA(Slice Authority), CM(Component Manager),
RSpec 22 A%t AEAEE of|x] 75, 2
B, ZZ gL HAlx Q1 E S sdsl= GENI
zereRAe] 7 A 84RA, CPUY M
2o} 22 B A¥ 2EHSY 9] ta=mEE
A2 =] 2k, aEla F Ferh A3 A7l 2
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9] ejakg Pekah, 7 Aole] el muls AF-S
dal A AAE Folshs e P
AM(Aggregate Manager)+= EZS Helslo] 2]
AH] AGHE Foght AMARE AMS F3lo] E
-2 7| =32 AM< Slivers A4 &lc). Sliver= 7t

S

System Configuration
= System node:
Dell PowerEdge R710, 24GHz 6d-bit Quad Core Xeon processor
12G8 1066 MHz DDR2 RAM (6 x 2GB madules)
= Experiment control server:
Dell PowerEdge R710, 24GE Memory, HDD 2TB
= File server
Dell Powerbdge R710, 24GE Memory, HDD 10TB
= Device control server:
Dell Powerkdge R710, 6GE Memory, HDD 25068
= Switch device:
Cisco 4507R+E, Supervisor 7, 48port 10/100/1000 Interface Card
= Rack device:
PowerEdge Rack 4220 full set

T2 4. Emulab A28 32
Fig. 4. The structure of Emulab system
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A Gof|A] AF3h= Blhs A1 ofHlgh.

18], 53= KREONET Emulab |4 7-8% RSpec
TFxolck o7 AR B kEE ¥R 5
= gJor AFIE DY AAHS E3l4 Emulab CM
A4S AFESIEE A8} RSpec dlolE] w3k
xo 2 BN 2] S HAElaL 9)
oh 54 xrEe gl 2RS35 gl A
XY E IDE FalA Ao dl~Er 28] WA &
olsirl. AgAl= Ao vEY A BEEAE £33}
= RSpecollA Awsle A4S AAsledof 34, =
o] A= b & 845 AL A5 o R S
Ha e 7k 7Pt vt AdSs BERAE
AAE) A= SSHE o 2ol o] 715
s}t

<rspec  xmlns="http://www.geni.net/resources/rspec/3">
<node client_id="node0" exclusive="true"

component_manager_id="urn:publicid:IDN+emulab.KREONET.net+a
uthority+cm">
<sliver_type name="raw-pc"/>
<location xmins="http://jfed.iminds.be/rspec/ext/jfed/1"
x="53.0" y="67.5"/>
</node>
</rspec>

72| 5. KREONET Emulab RSpec 1%
Fig. 5. The structure of KREONET RSpec
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Fig. 6. Simulation topology
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Fig. 7. Comparison for download time on C1
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Bandwidth 100MB
Delay 20ms
File Size | Forwarding | Transmission Time
S00KB M- MG 723ms
MNO-=MN7 633ms
NO-=N9 A00ms
20MB MNO-> N9 505205ms
NO-=N7 4171ms
MNO-=MN9 3997 ms

3% 10. KREONET Emulab H|2~EM| =04 CCNx A3}
Fig. 10. CCNx results over KREONET testbed
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Fig. 11. The composition of federated topology
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= 3A A% HaEn = dole A4 x]d-& 913 CCN-Helper A5 4

URN : urn:publicid:IDN+wall2.ilabt.iminds.be+user+ftester
Module :am

Method : CreateSliver

Version 120

StartTime : 17:16:28:946654

slice_urn

urn:publicid:IDN+wall2.ilabt.iminds.be: fed4f|re+sl|ce+sMOORr5pv60u17
slice idx 787

sliceuuid :aaccf520-0a92-11e5-bd9f-001517becdcl
EndTime : 17:16:43:467952
Elapsed 14 52

urn:publicid:IDN+emulab.KREONET.net
+Iog+6b420d060574905dOelc353a50(:d2d0f
LogURL
https://www.emulab.KREONET.net/spewlogfile.php3?logfile= 6b420d0
605749c5d0610353a50cd2d0f
Code 0

a2 13. ProtoGENI log
Fig. 13. ProtoGENI log
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Fig. 14. The test results over federated testbed
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Fig. 15. Topology for CCN-Helper test
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Fig. 16. Comparison for download time and throughput
on CI node
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